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Hlavnou témou tejto diplomovej práce je návrh technologického postupu 
merania a spracovania nameraných údajov zadaných žeriavových dráh s cieľom 
určiť geometrické parametre týchto žeriavových dráh. Diplomová práca ďalej 
popisuje postup testovania a prípadnú rektifikáciu meračských pomôcok 
a prístrojovej techniky. Práca je rozdelená celkovo na 7 častí, obsahuje 31 
obrázkov, 4 grafy, 44 tabuliek a 13 príloh. Teoretická časť tejto diplomovej práce 
obsahuje informácie o niekoľkých typoch žeriavov, metódach merania 
a spracovania, ako aj informácie o právnych a technických predpisoch súvisiacich 
s danou problematikou diplomovej práce. V štvrtej a piatej časti tejto diplomovej 
práce sú uvedené informácie o zadaných žeriavových dráhach na ktorých bolo 
vykonané meranie, voľba metód merania, postup spracovania a dosiahnuté 
výsledky. Záverečná časť diplomovej práce obsahuje zhodnotenie dosiahnutých 
výsledkov, porovnanie metód merania, spracovania, vyhodnotenia a návrh 
vhodného technologického postupu určenia geometrických parametrov žeriavových 
dráh. 
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The main theme of this master thesis is the design of technological process 
measurement and processing of measured data entered crane tracks to determine 
the geometric parameters of these crane tracks. Diploma thesis further describes 
the procedure for testing and possible rectification surveying equipment and 
instrumentation. The thesis is divided of 7 parts, contains 31 images, 4 graphs, 44 
tables and 13 attachments. The theoretical part of this thesis contains information 
about several types of cranes, methods of measurement and processing, as well 
information on legal and technical regulations related to this topic of the thesis. The 
fourth and fifth parts of this thesis provides information on selected crane tracks on 
which the measurements were taken, the choice of methods of measurement, 
processing technique and the results obtained. The final part of the thesis includes 
evaluation of the results obtained, comparing methods of measurement, processing, 





Crane, crane track, horizontal deviations,  height deviations, track gauges, 
geometric parameters, safety, method of line of sight, spatial polar method, testing 
accuracy, cyclic error, standard deviation, calibration. 
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NWRUêFK VD EXGH Y\NRQiYDĢPHUDQLH +ODYQê SUDFRYQtN åHULDYX Y\SQH
åHULDY\QDGDQêFKåHULDYRYêFKGUiKDFKDE\]DPHG]LOPRåQRVWL~UD]X
 QD GDQêFK PHUDQêFK åHULDYRYêFK GUiKDFK VD PXVt Y\SQ~Ģ HOHNWULFNp




 SUDFRYQtFL SUDFXM~FL QD åHULDYRYêFK GUiKDFK PXVLD PDĢ SUHGStVDQê
SUDFRYQêRFKUDQQêRGHYDQHNRYRY~REXY>@>@>@
7RWRMHOHQþDVĢSRGPLHQRNNWRUpMHSRWUHEQpGRGUåDĢSULSUiFLQDåHULDYRFK




















































ĆDOãtP SRGVWDWQêP Y\QiOH]RP NWRUê RERKDWLO åHULDY\ ERO Y\QiOH] ]ORåHQHM
NODGN\WHGDNODGNRVWURMD7LHWRY\QiOH]\V~VSlWpKODYQHVDVWUHGRYHNêPLJpQLDPL
/HRQDUGRP GD 9LQFLP D )LOLSSRP %UXQHOHVFKLP 9ćDND WêPWR Y\QiOH]RP VD
SRVWDYLODQDSUtNODGVWUHGRYHNiNDWHGUiOD6DQWD0DULDGHO)LRUHNWRUiVDQDFKiG]D
YR)ORUHQFLLY7DOLDQVNX>@>@
9 VWDURYHNX D VWUHGRYHNX EROL VWURMH SRKiĖDQp YêKUDGQH ĐXGVNRX DOHER
]YLHUDFRXVLORXNWRUiERODYãDNOLPLWRYDQi9HĐNpXĐDKþHQLHYPQRKêFKRGERURFK
YUiWDQHåHULDYRYSULQLHVROY\QiOH]SDUQpKRVWURMDYURNX-DPHVRP:DWWRP
9ćDND WRPX Y\QiOH]X VD ĐXGVWYR PRKOR VPHOR SXVWLĢ DM GR YHĐPL QiURþQêFK D





















































0RVWRYp åHULDY\ V~ Y SUD[L YHĐPL UR]ãtUHQp 3RXåtYDM~ VD QDMPl SUL

















SUHMD]G GRSUDYQêFK SURVWULHGNRY SRG LFKPRVWRP9 åHOH]QLþQêFK VWDQLFLDFK VD
9/$',0Ë502/ý$1±85ý(1Ë352672529é&+9=7$+ģ-(ěÈ%29e'5È+< 

REY\NOH SRXåtYDM~ åHULDY\ V UR]SlWtP FH] GYH NRĐDMH D WR WDN DE\ XPRåĖRYDOL
SUHNODGDĢWRYDU]MHGQpKRåHOH]QLþQpKRYR]ĖDQDGUXKêSUtSDGQH]RåHOH]QLþQpKR
YR]ĖDQDFHVWQpYR]LGOR3RUWiORYpPRVWRYpåHULDY\WYRULD]iNODGQpPDQLSXODþQp
























































1LHNWRUp ĢDåãLH W\S\ WRKWR åHULDYX PRåQR ULDGLĢ L ] NDEtQ\ 7LHWR W\S\
NRQ]RORYêFK åHULDYRY V~ þDVWR QDKUiG]DQp PRVWRYêPL åHULDYPL DYãDN ]








9HåRYp åHULDY\ V~ RWRþQp åHULDY\ YêORåQtNRYpKR W\SX V YêORåQtNRP
XSHYQHQêPYKRUQHMþDVWL]YLVOHVLWXRYDQHMYHåHNWRUiMHSRMD]GQiSRåHULDYRYHM
GUiKH2EU>@
9HåRYp åHULDY\ QDFKiG]DM~ VYRMH XSODWQHQLH SUHYDåQH Y VWDYHEQtFWYH SUL
PRQWiåQ\FK SUiFDFK 9êãN\ ]GYLKX Y\ORåHQLH D QRVQRVWL V~ SRGREQp DNR SUL
ĢDåãtFK W\SRFK FHVWQêFK YêORåQtNRYêFK åHULDYRY 9]KĐDGRP QD REPHG]HQê























SiVRYRP SRGYR]NX $NR SRGYR]RN FHVWQêFK åHULDYRY VD QDMþDVWHMãLH SRXåtYD
XSUDYHQêDXWRPRELORYêSRGYR]RN2EU>@
9êORåQtN\ FHVWQêFK åHULDYRY EêYDM~ VSUDYLGOD VNORSQp L RWRþQp þDVWR V

















VS{VRELOê QD þLQQRVĢ QD åHOH]QLþQêFK WUDWLDFK 2EU  3UL MHKR SUHSUDYH PXVt


















ãSHFLiOQRPSRQWyQH DOHER SODYLGOH EXć V YODVWQêPSRKRQRP DOHER YOHþHQRP
XUþHQRPQDQHVHQLHDGRSUDYXåHULDYD2EU3OiYDM~FHåHULDY\VDSRXåtYDM~
QDSUHNODGDQLHWRYDUXYULHþQ\FKQDMPlYãDNQiPRUQêFKSUtVWDYRFKDWRMHGQDN
PHG]L ORćRX D EUHKRP DOH DMPHG]L GYRPD ORćDPL QDSU QiPRUQHM D ULHþQHM
SODYE\ âSHFLiOQH MHGQR~þHORYp SOiYDM~FH åHULDY\ VD SRXåtYDM~ QDMYLDF SUL
YêVWDYEH SUtVWDYQêFK KUiG]t þLVWHQt GQD D ]GYtKDQt SRWRSHQêFK ORGt 1RVQRVĢ
SOiYDM~FLFKåHULDYRYMH]QDþQiGRVDKXMHDåQLHNRĐNRVWRWRQ>@>@





























 35(+ď$' 6Òý$61é&+ *(2'(7,&.é&+ 0(7Ï'

















7iWR PHWyGD VD SRYDåXMH ]D ]iNODGQ~ PHWyGX PHUDQLD JHRPHWULFNêFK
SDUDPHWURYåHULDYRYêFKGUiK-HMSRXåLWLHYSUD[LDNRDMVSUDFRYDQLHQDPHUDQêFK













SRXåtYDPHQHM þDVWHMãLH SUHWR åH MH XWOiþDQi GR SR]DGLD SULHVWRURYRX SROiUQRX
PHWyGRX
3UHGVDPRWQêPPHUDQtPMHSRWUHEQpY\NRQDĢHãWHSUtSUDYQpSUiFHNWRUêFK
FLHĐRP MH UR]PHUDQLH NRĐDMQLFRYpKR SiVX D Y\]QDþHQLH ERGRY VWUHGQLFH
NRĐDMQLFRYêFKSiVRY9]GLDOHQRVĢMHGQRWOLYêFKERGRYQDNRĐDMQLFRYRPSiVHVDYROt
Y]iYLVORVWLQD W\SHåHULDYRYHMGUiK\VSULKOLDGQXWtPQDGDQpSUtVOXãQp WHFKQLFNp





9 V~þDVQRVWL MH GR SRSUHGLD YêUD]QH SUHVDG]RYDQi SULHVWRURYi SROiUQD
PHWyGD ćDOHM OHQ 330 QD PHUDQLH D XUþRYDQLH JHRPHWULFNêFK SDUDPHWURY
åHULDYRYêFKGUiKNþRPXYêUD]QHSRPRKROXåVNRUãtYêYRMXQLYHU]iOQ\FKPHUDFtFK
VWDQtF ćDOHM OHQ 806 ĆDOãtPL G{YRGPL V~ QDSU HIHNWLYLWD UêFKORVĢ Y\ããLD
SUHVQRVĢ806RSURWLNODVLFNêPRSWLFNêPJHRGHWLFNêPSUtVWURMRPDRGSDGiSRWUHED
V~SUDY\QDPHUDQLHåHULDYRYêFKGUiK>@>@
3UL SRXåLWt WHMWR PHWyG\ MH QXWQRVĢRX Y\XåLWLH 806 Y\ããHM WULHG\ SUHVQRVWL
VWUHGQi FK\EDPHUDQLD YRGRURYQpKR D ]HQLWRYpKR XKODPȦ MH FKDUDNWHUL]RYDQi




;L <L =L NWRUp V~ QiVOHGQH WUDQVIRUPRYDQp GR SUDYRXKOHM V~UDGQLFRYHM V~VWDY\
XUþHQHM WDN åH RV ; SUHFKiG]D ]YROHQêPL ERGPL QD NRĐDML 9lþãLQRX MH WR SUYê
D SRVOHGQê ERG QD NRĐDML 1LHNHG\ P{åH E\Ģ SRþLDWRN SUDYRXKOHM V~UDGQLFRYHM
V~VWDY\ YKRGQH SRVXQXWê UHVS RGVDGHQê 9êVOHGNRP V~ SUDYRXKOp SULHVWRURYp




3UL WHMWRPHWyGH VD XUþXM~ SULHVWRURYp SUDYRXKOp V~UDGQLFH NWRUpPDM~ '
FKDUDNWHUWHGD]YêVOHGQêFKV~UDGQtFP{åHPHXUþLĢDMYêãNRYpRGFKêON\





0HUDQLH åHULDYRYHM GUiK\ ]R ]HPH MH PRåQp SRXåLĢ SUL GUiKDFK NWRUp VD
QDFKiG]DM~ Y Qt]N\FK YêãNDFK QDG ~URYĖRX WHUpQX 9 WRPWR SUtSDGH MH 806
XPLHVWQHQi QD VWDWtYH SULEOLåQH Y VWUHGH åHULDYRYHM GUiK\ 3UH GRGUåDQLH
Y\KRYXM~FHMSUHVQRVWtPi806GRVDKDåPHWURY>@
3ULPHUDQtåHULDYRYHMGUiK\NWRUiPiGĎåNXYlþãLXDNRGYRMQiVRERNY\ããLH
XYHGHQpKR GRVDKX806 VD YROLD GYH SUHSRMHQp VWDQRYLVNi806D WR SULEOLåQH
YãWYUWLQHFHONRYHMGĎåN\åHULDYRYHMGUiK\]RERFKVWUiQ$E\ERORFHONRYpYêVOHGQp
PHUDQLHUHDOL]RYDQpYMHGQHMVSRORþQHMV~UDGQLFRYHMV~VWDYHPXVLDVD]PHUDĢDM







MH åHULDYRYi GUiKD SULEOLåQH YR YêãNH ~URYQL WHUpQX DOHER YR YêãNH KRUL]RQWX
SUtVWURMD YROt VD VWDQRYLVNR SUtVWURMD QDMþDVWHMãLH Y VWUHGH GUiK\ PHG]L RERPD
NRĐDMQLFRYêPL SiVPL NGH MH GREUi YLGLWHĐQRVĢ D WêP MH PRåQp ]DPHUDQLH FHOHM
åHULDYRYHMGUiK\]MHGQpKRVWDQRYLVND
0HUDQLH Y ~URYQL GUiK\ SUL åHULDYRYêFK GUiKDFK XPLHVWQHQêFK YR Y\ããtFK
YêãNDFKQDGWHUpQRPVDY\NRQiYDWDNåHVDSUtVWURMQHSULSHYĖXMHQDVWDWtYDOHQD














=iNODGĖD MH YROHQi SULEOLåQH NROPR QD GUiKX D ERG\ $ % V~ XPLHVWHQp
YEOt]NRVWLĐDYHMDSUDYHMNRĐDMQLFHWDNDE\ERORPRåQp]PHUDĢLFKY]GLDOHQRVĢ2EU
=RVWDQRYLVND$D%VDSRWRPPHUDM~YRGRURYQpVPHU\D]HQLWRYpXKO\QD
MHGQRWOLYp ERG\ NRĐDMQLFH 5R]FKRG\ NRĐDMQtF VD PHUDM~ PLQLPiOQH GYDNUiW
NDOLEURYDQêPSiVPRPNWRUpMHQDStQDQpVLORPHURP>@>@











$XWRPDWL]RYDQê PHUDFt V\VWpP MH YVNXWNX VSRMHQLH JHRGHWLFNpKR V\VWpPX
DHOHNWURQLFNpKRV\VWpPXGRMHGQpKRFHONXDMHKRY\XåLWLHQDXUþHQLHSULHVWRURYêFK













QD]êYDQp JHRGHWLFNp VNHQHU\ UHVS 7HUHVWULFNp /DVHURYp 6NHQRYDFLH 6\VWpP\
7/667/66V~JHRGHWLFNpSUtVWURMH ]Y\þDMQH806 NWRUpPDM~ Y VHEHQDYLDF













































3UL PHUDQt YêãNRYpKR SULHEHKX åHULDYRYêFK GUiK MH QLYHODþQê SUtVWURM
XSHYQHQêD]KRUL]RQWRYDQêQDãSHFLiOQHMSRGORåNHNWRUiMHQiVOHGQHXSHYQHQiQD
SRMD]GRY~ SORFKX NRĐDMQLFH ,QêP SUtSDGRP XSHYQHQLD D ]KRUL]RQWRYDQLD
QLYHODþQpKRSUtVWURMDMHMHKRXPLHVWQHQLHXSHYQHQLHD]KRUL]RQWRYDQLHQDG~URYĖRX
NRĐDMQLFH WHGD QD VWDWtY þR DOH Y PQRKêFK SUtSDGRFK QLH MH PRåQp ] G{YRGX
QHGRVWDWRþQHMSORFK\SUHXPLHVWQHQLHSUtVWURMD>@>@
2GþtWDYDQLHKRGQ{WQDQLYHODþQêFK ODWiFK MHVSUHVQRVĢRXQDPLOLPHWUH WDN






9êKRGRX WHMWR PHWyG\ MH UêFKORVĢ PHUDQLD XUþRYDQLH YlþãtFK YêãNRYêFK
UR]GLHORYDYêSRþHWSUHYêãHQtDMQDYlþãLHY]GLDOHQRVWL
0HWyGD MH ]DORåHQi QD SR]QDWNRFK ] WULJRQRPHWULH NGH LGH R ULHãHQLH




ǻK YSVFRWJ]YF      

NGH YS ± YêãNDSUtVWURMD
  V ± PHUDQiYRGRURYQiGĎåND
  ] ± ]HQLWRYêXKRO






5R]FKRGNRĐDMQtF VDPHULD YRYãHWNêFKSULHþQ\FK UH]RFKä'PHG]LERGPL









1D MHGQRP ERGH MH Y KRUL]RQWiOQHM URYLQH XPLHVWQHQi SDUDODNWLFNi





V EFRWJȕ      

NGH E ± SRORYLþQiKRGQRWDGĎåN\SDUDODNWLFNHMODWH













3RXåLWLH RFHĐRYpKR SiVPD SUL PHUDQt UR]FKRGX NRĐDMQtF MH PQRKR NUiW
þDVWHMãtP YDULDQWRP 0HUDQLH UR]FKRGX RFHĐRYêP SiVPRP PHG]L ERGPL UH]RY
Y\NRQiYDPH]SULQFtSXYåG\YLDFNUiWNGHQiVOHGQHGRVWiYDPHQLHNRĐNRKRGQ{W
DLFKDULWPHWLFNêPSULHPHURPGRVWDQHPHYêVOHGQ~PHUDQ~KRGQRWX
3iVPR V NWRUêP PHULDPH PXVt E\Ģ NRPSDURYDQp 9êVOHGQp QDPHUDQp
KRGQRW\ UR]FKRGX VD RSUDYXM~ R NRUHNFLH ] NRPSDUiFLH ] WHSORWQpKR UR]GLHOX
]SULHK\EXSiVPDD]SUHWLDKQXWLDSiVPD
3RXåLWLHPHWyG\MHREPHG]HQpD]iYLVtRGGĎåN\SiVPDSUHWRWiWRPHWyGDQLH
MH YKRGQi SUH ä' VR ãLURNêP UR]FKRGRP NRĐDMQtF 1LHNHG\ MH WiWR PHWyGD DM

























$N FKFHPH Y\NRQiYDĢ JHRGHWLFNp PHUDQLD QD åHULDYRYêFK GUiKDFK WHGD
XUþRYDĢ LFK SULHVWRURYp Y]ĢDK\ NGH YêVOHGQp QDPHUDQp D Y\SRþtWDQp VPHURYp
D YêãNRYpRGFKêON\PXVLD VSĎĖDĢ GRVWDWRþQHSUHVQpD VSRĐDKOLYp FKDUDNWHULVWLN\
SUHVQRVWt WDN Y WRP SUtSDGH MH QHY\KQXWQp SRXåtYDĢ SUL PHUDQt SUtVWURMRY~
PHUDþVN~WHFKQLNXDPHUDþVNpSRP{FN\VY\VRNRXSUHVQRVĢRXDVSRĐDKOLYRVĢRX
3UHVQRVĢVDNRXMHVFKRSQêGDQêSUtVWURMþLPHUDþVNiSRP{FNDPHUDĢDOHER
XUþRYDĢ VWDQRYHQp YHOLþLQ\ MH XGiYDQi þtVHOQRX KRGQRWRX NWRUi MH QDMþDVWHMãLH
R]QDþRYDQiDNRVWUHGQiFK\EDDOHERVPHURGDMQiRGFKêOND7~WRFKDUDNWHULVWLNX
SUHVQRVWt XGiYD YR YlþãLQH SUtSDGRY YêUREFD GDQpKR SURGXNWX -HVWYXM~ YãDN







Y\NRQiYDĢ SUHG NDåGêP VDPRWQêP JHRGHWLFNêP PHUDþVNêP ~NRQRP Y WHUpQH
]YLDFHUêFKG{YRGRYQDSURYHUHQLHþLYêUREFDVSUiYQHDSUDYGLYRXGiYDSUHVQRVĢ






&\NOLFNi FK\ED MH V\VWHPDWLFNi FK\ED GLDĐNRPHUQpKR SUtVWURMD NWRUi VD








DSDUiWRP VSRMLOL GR MHGQpKR FHONX D XUþLOD VD YêVOHGQi F\NOLFNi FK\ED GDQpKR
GLDĐNRPHUQpKRSUtVWURMDSUHY]GLDOHQRVWLRGPGRPVLQWHUYDORPPNWRUêERO
SRVWDþXM~FL QDNRĐNR MHGQRWNRYi YOQRYi GĎåN\ SUtVWURMD 723&21 *76 ±  MH
XGiYDQiKRGQRWRXP2EHþDVWLPHUDQLDSUHELHKDOLGĖDYþDVHRG
 6(ý GR  6(ý $NR YKRGQp PLHVWR PHUDQLD EROD ]YROHQi QDMGOKãLD
FKRGEDãWYUWpKRSRGODåLDEXGRY\%IDNXOW\VWDYHEQHM987Y%UQH












SiVPD SUL PHUDQt EROR QXWQp Y\SRþtWDĢ D ]DYLHVĢ GR ćDOãLHKR YêSRþWX NRUHNFLX
]QDStQDFHMVLO\R]QDþXMHPH¨)NWRUiVDY\SRþtWDODSRGĐDY]ĢDKX>@

¨) >V)±)@(T     

NGH V ± GĎåNDYVWXSXM~FDGRYêSRþWX






















¨W VĮW±W       

NGH V ± GĎåNDYVWXSXM~FDGRYêSRþWX














1'3NRULJ 1'3¨)¨W¨N     

NGH 1'3 ± 1RPLQiOQD'ĎåND3iVPDEH]]DYHGHQêFKNRUHNFLt











6WDWtY V RGUD]RYêPL ]DULDGHQLDPL ERO ]KRUL]RQWRYDQê D VFHQWURYDQê QDG
NDåGRXFHORXKRGQRWRXPHUDþVNpKRSiVPDSRþQ~FQD]DþLDWNXSiVPDUHVSQD




UR]GLHORP åH SUtVWURM 723&21 *76 ±  ERO ]KRUL]RQWRYDQê SULEOLåQH YR
Y]GLDOHQRVWL  P ]D NRQFRP SiVPD D VWDWtY V RGUD]RYêPL ]DULDGHQLDPL ERO
]KRUL]RQWRYDQê D VFHQWURYDQê QDG NDåGRX FHORX KRGQRWRX PHUDþVNpKR SiVPD
SRþQ~FQDNRQFLSiVPDUHVSQDKRGQRWHPDNRQþLDFQD]DþLDWNXSiVPDWHGD
QDKRGQRWHPYSUDYLGHOQRPLQWHUYDOHP
3UtVWURMRP QDPHUDQp ãLNPp GĎåN\ VR ]HQLWRYêPL XKODPL VPH YêSRþWRP
SUHSRþtWDOL QD YRGRURYQp GĎåN\ þtP VPH GRVWDOL ãW\UL KRGQRW\ YRGRURYQHM GĎåN\
PHG]LSUtVWURMRPDRGUD]RYêPPLQL±KUDQRORP1,.21DRGUD]RYRXIyOLRX62..,$
$ULWPHWLFNêP SULHPHURP WêFKWR ãW\URFK KRGQ{W YRGRURYQHM GĎåN\ VPH ]tVNDOL
YêVOHGQ~YRGRURYQ~GĎåNXQDPHUDQêERG [LBPHUNGHL ĆDOHMEROL






UL 1'3LBNRULJ[LBPHU      

$ULWPHWLFNêP SULHPHURP WêFKWR  ± WLFK UR]GLHORY UL VPH XUþLOL NRQãWDQWX
RGUD]RYpKRPLQL±KUDQROX1,.21N1NWRUiPiYêVOHGQ~KRGQRWXPP
&\NOLFNêFK\EDFþDVWL,SUHMHGQRWOLYpGĎåNRYp~VHN\VDQDNRQLHFY\SRþtWDOD
DNR UR]GLHO WêFKWRKRGQ{W ULRGNRQãWDQW\N15RYQDNêPVS{VRERPVDY\SRþtWDOD
F\NOLFNiFK\EDFSUHþDVĢ,,



































9LGLWHĐQ~ YêQLPNX WYRULD KRGQRW\ F\NOLFNHM FK\E\ RGUD]RYHM IyOLH 62..,$
YJUDIHþNRQNUpWQHQDKRGQRWiFKY]GLDOHQRVWtPPDPNWRUpYêUD]QH
SUHNURþXM~ ãWDQGDUGQê UR]GLHO KRGQ{W F\NOLFNHM FK\E\ PHG]L RGUD]RYêP PLQL ±
KUDQRORP 1,.21 D RGUD]RYRX IyOLRX 62..,$ 7HQWR MDY MH SUDYGHSRGREQH
VS{VREHQê QHVSRĐDKOLYRVĢRX PHUDQLD QD RGUD]RY~ IyOLX 62..,$ SUH NUiWNH
Y]GLDOHQRVWL
3ULPHUDQtDXUþRYDQtJHRPHWULFNêFKSDUDPHWURY]DGDQêFKåHULDYRYêFKGUiK























































































9êVOHGQp þtVHOQp KRGQRW\ F\NOLFNHM FK\E\ Y ]iYLVORVWL QD PHUDQHM GĎåNH V
YêSRþWDPLDPHUDQêPL~GDMPLV~XYHGHQpYSUtORKH$






Y SUD[L QHPXVt SRXåtYDĢ OHQ JHRGHWLFNp SRP{FN\ NWRUp SUHGDMFRYLD JHRGHWLFNHM
WHFKQLN\ SRQ~NDM~ YR VYRMLFK REFKRGRFK DOH P{åH VL DM YODVWQRUXþQH QDYUKQ~Ģ
]RVWURMLĢ D Y\URELĢ U{]QH W\S\ SRP{FRN NWRUp DM ]Y\þDMQH XĐDKþLD GDQê YRSUHG
]DPêãĐDQêGUXKSUiFH
















VD SRP{FND SULORåt QD RFHĐRY~ NRĐDMQLFX D QD SULQFtSH PDJQHWX GUåt QD WHMWR
NRĐDMQLFL.WHMWRPDJQHWLFNHMþDVWLMHSULSHYQHQiSODVWRYiSHYQiþDVĢSRP{FN\QD
NWRUHM MH VWXSQLFD VO~åLDFD QD RGþtWDQLH KRGQ{W RGFKêORN 3RP{FND REVDKXMH DM























2GþtWDYDFLD VWXSQLFD Pi PLOLPHWURYp GHOHQLH SUHWR VD RGþtWDYDQLH Y\NRQiYDOR
OXSRXVRGKDGRPQDGHVDWLQ\PLOLPHWUD
7HVWRYDQLHERORY\NRQDQpQDä'YDUHiOLIDNXOW\VWDYHEQHM987Y%UQHGĖD
 Y þDVH RG  6(/ý GR  6(/ý =iPHUQi SULDPND EROD
UHDOL]RYDQi806723&21*37±161'2
=RV~ERUX±WLFKPHUDQtSUHY]GLDOHQRVĢPRGSUtVWURMDDV~ERUX±WLFK
PHUDQt SUH Y]GLDOHQRVĢ P RG SUtVWURMD EROD Y\SRþtWDQi VPHURGDMQi RGFKêOND
SULNODGDQLDDRGþtWDQLDKRGQRW\PHUDFHMSRP{FN\SRGĐDY]ĢDKX>@

ı ȈYYQ±      

NGH ı ± VPHURGDMQiRGFKêONDNYDGUiW
  ȈYY ± VXPDNYDGUiWRYRSUiY


























7HVWRYDQLH SUHVQRVWL RSlWRYQpKR SULNODGDQLD RGUD]RYpKR PLQL ± KUDQROD
1,.21 SUHELHKDOR REGREQH DNR WHVWRYDQLH SUHVQRVWL YODVWQRUXþQH Y\UREHQHM
PHUDþVNHM SRP{FN\ NWRU~ VPH VSRPtQDOL Y NDSLWROH  1D NRĐDMQLFL VPH
]KRUL]RQWRYDOLDVFHQWURYDOL806]QDþN\723&21ćDOHMVPHVLVWDELOL]RYDOLERG\
QDNWRUêFKERORWHVWRYDQLHKUDQROXY\NRQiYDQpDWRNRQNUpWQHYRY]GLDOHQRVWLP
D P RG SUtVWURMD 8GUåDQLH RGUD]RYpKRPLQL ± KUDQROX 1,.21 QD ERGH EROR
UHDOL]RYDQpSRPRFRXSRPRFQpKRPDJQHWRYpKRGUåLDNX2EUGRNWRUpKRVD

















9êVOHGQp KRGQRW\ WHVWRYDQLD RGUD]RYpKR PLQL ± KUDQROD 1,.21 SUH ERG
Y]GLDOHQêPRGSUtVWURMDV~QDVOHGRYQp
 ı+=   PP
 ı=   PP
 ı'   PP

9êVOHGQp KRGQRW\ WHVWRYDQLD RGUD]RYpKR PLQL ± KUDQROD 1,.21 SUH ERG
Y]GLDOHQêPRGSUtVWURMDV~QDVOHGRYQp
 ı+=   PP
 ı=   PP
 ı'   PP

$NR Y SUHGFKiG]DM~FRP WHVWRYDQt MH YLGLWHĐQp åH YêVOHGQp VPHURGDMQp
RGFKêON\ V~ WDNPHU LGHQWLFNp Y MHGQRP SUtSDGH DM URYQDNp = WHVWRYDQLD UHVS
YêVOHGQêFK KRGQ{W MH PRåQR SRV~GLĢ åH SUHVQRVĢ RGUD]RYpKR PLQL ± KUDQROX
1,.21MHSRVWDþXM~FDQDYRSUHG]DPêãĐDQêPHUDþVNê~NRQ






7HVWRYDQLH SUHVQRVWL RSlWRYQpKR SULNODGDQLD RGUD]RYpKR PLQL ± KUDQROD
62..,$2EUSUHELHKDORWêPLVWêPPHUDþVNêPDYêSRþWRYêPSRVWXSRPDNR
WHVWRYDQLH RGUD]RYpKRPLQL ± KUDQROD 1,.21 -HGLQê UR]GLHO SUL WHVWRYDQt WRKWR







9êVOHGQp KRGQRW\ WHVWRYDQLD RGUD]RYpKR PLQL ± KUDQROD 62..,$ SUH ERG
Y]GLDOHQêPRGSUtVWURMDV~QDVOHGRYQp
 ı+=   PP
 ı=   PP
 ı'   PP





 ı+=   PP
 ı=   PP




KUDQRORP 1,.21 ]LVWtPH åH YêVOHGN\ SUL WHVWRYDQt KUDQROX ]QDþN\ 1,.21 V~
SUHVQHMãLH 7R MH VS{VREHQp SUDYGHSRGREQp VWDELOL]RYDQêP ~FKRSRP KUDQROD
SRPRFRXPDJQHWLFNpKRGUåLDNXþRMHSUHQiVYêKRGQp







GĎåN\ ]iPHU Y]DG D YSUHG 9]KĐDGRP QD Y\VRN~ SUHVQRVĢ SUiF MH QXWQp Y\O~þLĢ
] YêSRþWX YSO\Y QHYRGRURYQRVWL ]iPHUQHM SULDPN\+RGQRWD WHMWR NRUHNFLH UHVS
RSUDY\]RVNORQX]iPHUQHMSULDPN\VDGiXUþLĢYLDFHUêPLVS{VREPLQDSUtNODGDM
VN~ãNRXQLYHODþQpKRSUtVWURMD 7~WRPHWyGX VPH VL ]YROLOLP\ QDNRĐNR MH YFHONX
UêFKODQHQiURþQiQDPHUDQLHDYêSRþHWDMHSRVWDþXM~FD
9 SHYQRP URYLQDWRP WHUpQH VL VWDELOL]XMHPH QDMþDVWHMãLH QLYHODþQRX
SRGORåNRXERG\$D%Y]GLDOHQpRGVHEDQDV FFD±P2EU1D
ERGRFKSRVWDYtPHQLYHODþQpODW\9]GLDOHQRVĢVUR]GHOtPHQDSRORYLFXDGRVWUHGX











¨+$%FHQWULFNpSRVWDYHQLH D±E     

NGH D ± FHQWULFNi]iPHUDQDERG$]iPHUDY]DG
  E ± FHQWULFNi]iPHUDQDERG%]iPHUDYSUHG

3RWRPSUtVWURMSUHPLHVWQLPHDXPLHVWQLPHNODWLþRQDMEOLåãLH2EUQDSU
 ±  P V RKĐDGRP QD ]DRVWURYDFLX Y]GLDOHQRVĢ ćDOHNRKĐDGX SUtVWURMD 3R
]KRUL]RQWRYDQt QLYHODþQpKR SUtVWURMD ]DFLHOLPH QD Y]GLDOHQHMãLX ODWX QD ERGH








3UHYêãHQLH PHG]L ERGPL $ D % ] H[FHQWULFNpKR SRVWDYHQLD XUþtPH SRGĐD
Y]ĢDKX

¨+$%H[FHQWULFNpSRVWDYHQLH F±G     

NGH F ± H[FHQWULFNi]iPHUDQDERG$]iPHUDY]DG










ǻP ¨V]±VS       

NGH V] ± GĎåND]iPHU\Y]DG






































%UQHQVNi VSDĐRYĖD NWRUi EROD VSXVWHQi GR SUHYiG]N\ Y URNX  MH
QDMPRGHUQHMãLD VSDĐRYĖD QLHOHQ Y ýHVNHM 5HSXEOLNH DOH DM Y VWUHGQHM (XUySH




VD ]DREHUi ]EHURP ]YR]RPD VSDĐRYDQtPRGSDGX )LUPD EROD ]DORåHQi Y URNX
6tGORILUP\DVSDĐRYĖDVDQDFKiG]DM~QDDGUHVH-HGRYQLFNiXOLFD
%UQR>@>@
















3UL YRĐEH PHWyG\ PHUDQLD VD SULKOLDGDOR QD EH]SHþQRVĢ SUiFH PRåQRVWL
SUtVWURMRYHM WHFKQLN\ SUHVQRVĢ UêFKORVĢ D HIHNWtYQRVĢ PHUDQLD 7DNWLHå EROR
SRWUHEQpEUDĢQDRKĐDGDM WRåHPHUDQLHPDORE\ĢY\NRQiYDQpSRþDVSUHYiG]N\
VSDĐRYQHVSRPHUQHþDVRYRNUiWN\PLRGVWiYNDPLåHULDYXSRþDVNWRUêFKPDORE\Ģ
QDãH JHRGHWLFNp ]DPHUDQLH ä' Y\NRQiYDQp 1D ]iNODGH WêFKWR RYSO\YĖXM~FLFK
IDNWRURYERODDNRYKRGQH]YROHQiSULHVWRURYiSROiUQDPHWyGD
=D SUtVWURMRY~ PHUDþVN~ WHFKQLNX EROD ]YROHQi 806 ]QDþN\ 723&21
NRQNUpWQHPRGHO*76 ±  2EU  SUH NWRU~ EROD XUþHQi DM F\NOLFNi FK\ED
GLDĐNRPHUD 3UREOHPDWLND XUþHQLD F\NOLFNHM FK\E\ GLDĐNRPHUX SUtVWURMD 723&21
*76±ERODUR]REUDWiYNDSLWROHWHMWRGLSORPRYHMSUiFH'ĎåNRYiSUHVQRVĢ
GDQpKRSUtVWURMD MH YêUREFRPXYiG]DQiKRGQRWRXPV   PPSSPXKORYi
SUHVQRVĢGDQpKRSUtVWURMDMHYêUREFRPXGiYDQiKRGQRWRXPȦ PJRQ
$NRRGUD]RYêKUDQROEROSRXåLWêPLQL±KUDQRO]QDþN\1,.21SUHNWRUêEROR
Y\NRQDQp WHVWRYDQLH D XUþHQLH 360 NRQãWDQW\ KUDQROD 8SHYQHQLH D ~FKRS












$NR SUYp EROL RGVWDYHQp REDPRVWRYp åHULDY\ GR NUDMQHM SRORK\2GVWiYND
åHULDYRY EROD YåG\ OHQ QDXUþLWê þDV QDNRĐNR SUHYiG]ND VSDĐRYQH MH QHSUHWUåLWi
D åHULDY\PXVHOL QDSOĖRYDĢ ]iVREQtN\ VRGSDGRP= WRKWRG{YRGXERORPHUDQLH
Y\NRQiYDQpSRHWDSiFK
3RRGVWiYNH åHULDYRYEROD Y\NRQDQi VLJQDOL]iFLDD VWDELOL]iFLD SRGUREQêFK
ERGRYYPLHVWDFKVWUHGRYSRGSLHUSLOLHURYSRPRFRXSRVXYQpKRPHUDGODNODGLYD
D MDPNRYDþD &HONRYR EROR ]YROHQêFK D VWDELOL]RYDQêFK  SRGUREQêFK ERGRY
YUiWDQHERGRYQDUiåRNåHULDYX3RGUREQpERG\VDVWDELOL]RYDOLYPLHVWDFKVWUHGRYHM
RVL NRĐDMQLFH 9]GLDOHQRVWL PHG]L MHGQRWOLYêPL SRGUREQêPL ERGPL EROD  P
8SHYQHQLH SUtVWURMD QD NRĐDMQLFL EROR XVNXWRþQHQp SRPRFRX ãSHFLiOQHM XStQDFHM
SRGORåN\ 1iVOHGQH VD Y\NRQDOR ]DPHUDQLH SRGUREQêFK QDPL VWDELOL]RYDQêFK








KUDQROD NWRUi EROD QDVWDYHQi Y SUtVWURML ćDOHM R VSUiYQX NRQãWDQWX SRXåLWpKR
RGUD]RYpKRPLQL±KUDQROD1,.21QiVREQ~NRQãWDQWXDF\NOLFN~FK\EXNWRUiEROD
XUþHQi SUH GDQê SUtVWURM SRXåLWê SUL PHUDQt =iSLVQtN ÄVXURYêFK³ PHUDQêFK GiW
]SUtVWURMDMHXYHGHQêYHOHNWURQLFNHMSUtORKHþ0HUDQpKRUL]RQWiOQHVPHU\EROL
RSUDYHQp R NROLPDþQ~ FK\EX SUtVWURMD D PHUDQp ]HQLWRYp XKO\ EROL RSUDYHQp
R LQGH[RY~ FK\EX SUtVWURMD 6SUDFRYDQp D RSUDYHQp ~GDMH NWRUp YVWXSRYDOL GR
YêSRþWXV~XYHGHQpSUHKĐDGQHYWDEXĐNHþ(SUtORK\(
6SUDFRYDQLH D YêSRþHW PHUDQêFK SRGUREQêFK ERGRY SUHEHKOR Y VRIWZDUL
*520$YD06(;&(/6~UDGQLFHERGRYEROLY\SRþtWDQpSUHNDåGp]R
ãW\URFK VWDQRYtVN MHGQRWOLYR D QH]iYLVOH NGH NDåGi VSUDFRYDQi HWDSD PHUDQLD
VWDQRYLVND PDOD VYRMX ORNiOQX V~UDGQLFRY~ V~VWDYX 1iVOHGQH EROD Y\NRQDQi
WUDQVIRUPiFLDNWRURXVDGRFLHOLORWRDE\YãHWN\ãW\ULHWDS\PHUDQLDEROL]MHGQRWHQp
GR MHGQRWQpKR ORNiOQHKR V~UDGQLFRYpKR V\VWpPX $NR W\S WUDQVIRUPiFLH EROD
SRXåLWi ]KRGQRVWQi WUDQVIRUPiFLD 7UDQVIRUPiFLD EROD Y\NRQDQiPHWyGRX01â
Y VRIWZDUL ;<=7UDQV Y NWRUpKR DXWRURP MH'RF ,QJ0DUWLQ âWURQHU 3K'
7HQWRVRIWZDUH MHYRĐQHGRVWXSQêQDVWUiQNDFKVWDYHEQHM IDNXOW\ý987Y3UDKH
3URWRNRO\]Y\NRQDQêFKWUDQVIRUPiFLtV~XYHGHQpYHOHNWURQLFNHMSUtORKHþ3R
WUDQVIRUPiFLt V~UDGQtF GR MHGQRWQpKR ORNiOQHKR V~UDGQLFRYpKR V\VWpPX ERO
Y VRIWZDUL06(;&(/Y\NRQDQêYêSRþHW VPHURYêFKD YêãNRYêFKRGFKêORN
DUR]FKRGXNRĐDMQtF$NRULDGLDFDNRĐDMVD]YROLODNRĐDM$





1RUPD ý61   DNR DM QRUPD ý61 (1  ±  QiP XYiG]DM~







 1DMYlþãLD GRYROHQi WROHUDQFLD YêãNRYHM ~URYQH KODY\ NRĐDMQLFH RG
WHRUHWLFNHMYêãN\ä'MHPP9êãNRYp~URYQHRERFKNRĐDMQtFP{åX
Y SULHþQRP VPHUH Y\ND]RYDĢ UR]GLHO  PP 9êãNRYi RGFKêOND
YSR]GĎåQRPVPHUHNRĐDMQLFHYNDåGRPERGHPHUDQHMGĎåN\PQHVPLH
SUHNURþLĢKRGQRWXPP













įPHW 7       











JHRPHWULFNpKR SDUDPHWUX Gi Y\SRþtWDĢ YêVOHGQi SRåDGRYDQi SUHVQRVĢ XUþHQLD
JHRPHWULFNêFKSDUDPHWURYDWRSRGĐDY]ĢDKX

P3$5 įPHWW       

NGH W ± NRHILFLHQWVSRĐDKOLYRVWLYROtPHW 

3UHQDPLPHUDQ~ä'YKDOHNRPXQiOQHKRRGSDGXVSDĐRYQH6$.2%UQRDV






9êVOHGQp SUHVQRVWL GRVLDKQXWêFK VPHURYêFK D YêãNRYêFK RGFKêORN
DUR]FKRGRYNRĐDMQtF]PHUDQLDV~SRþtWDQp]GYRMLFHPHUDQtDWRSRGĐDY]ĢDKX

PG ȈGGQ      

NGH G ± UR]GLHOPHUDQtYGYRMLFL
  Q ± SRþHWGYRMtFPHUDQt

7LHWR Y\SRþtWDQp KRGQRW\ GRVLDKQXWêFK SUHVQRVWt XUþHQLD JHRPHWULFNêFK
SDUDPHWURY]GYRMtFPHUDQtV~XYHGHQpYWDEXĐNH)SUtORK\)
1D]iYHUMHSRWUHEQp]KRGQRWLĢDSRV~GLĢþLQDPLXUþHQpVPHURYpDYêãNRYp
RGFKêON\ D UR]FKRG\ NRĐDMQtFPHUDQHM ä' V~ XUþHQp V GRVWDWRþQRX SUHVQRVĢRX





SDUDPHWUH ]DGDQHM D QDPL ]DPHUDQHM ä'EROL XUþHQp V GRVWDWRþQRX SUHVQRVĢRX
DNYDOLWRX





SUHNURþHQLD MH  PP 9 WRPWR SUtSDGH XYHGHQi KRGQRWD SUHNURþHQLD Pi
SHUFHQWXiOQHY\MDGUHQLHPD[LPiOQHGRYROHQHMRGFKêON\.ULWpULXPKUDQLFH
MHDåWHGDQLHMHQXWQiUHNWLILNiFLDä'
1DMKODYQHMãtP SRGNODGRP Y SUD[L JHRGHWD R Y\NRQDQHM SUiFL VSUDFRYDQt
~GDMRY D Y\KRGQRWHQt YêVOHGNRY MH GRNXPHQWiFLD 9 WRPWR SUtSDGH MH WR


























XNiåN\ PHUDQLD JHRPHWULFNêFK SDUDPHWURY SUL YêXþEH WHVWRYDQLH PHUDþVNêFK
SRP{FRNDOHERLQpSRGREQp~NRQ\
&HONRYiGĎåNDä'MHFFDPGUiKDVDQDFKiG]DY~URYQLWHUpQXWHGDQLHMH
Y\EDYHQi QLMDNRX SULHFKRGQRX OiYNRX 3URMHNWRYDQp KRGQRW\ GĎåN\ D UR]FKRGX










EROD ]YROHQi 806 ]QDþN\ 723&21 PRGHO *37 ±  1 2EU  'ĎåNRYi
SUHVQRVĢGDQpKRSUtVWURMDMHYêUREFRPXYiG]DQiKRGQRWRXPV PPSSP
XKORYiSUHVQRVĢGDQpKRSUtVWURMDMHYêUREFRPXGiYDQiKRGQRWRXPȦ PJRQ




VO~åLDFD QD RGþtWDQLH KRGQ{W RGFKêORN 3UH GDQ~ SRP{FNX EROR Y\NRQDQp DM
9/$',0Ë502/ý$1±85ý(1Ë352672529é&+9=7$+ģ-(ěÈ%29e'5È+< 














9êSRþHW YêãNRYêFK RGFKêORN SUL SRXåLWt PHWyG\ ]iPHUQHM SULDPN\ VD




















0HUDQLH GDQHM ä' SULHVWRURYRX SROiUQRXPHWyGRX SUHELHKDOR REGREQH DNR




NWRUp VD SRWRP SUL VSUDFRYDQt QDYLD]DOL QD VHED WUDQVIRUPRYDQtP 3RXåLOD VD
]KRGQRVWQiWUDQVIRUPiFLDÒFKRSRGUD]RYpKRPLQL±KUDQRODEROUHDOL]RYDQêWDNWLHå
DNR SULPHUDQt QD ä' Y KDOH NRPXQiOQHKR RGSDGX VSDĐRYQH 6$.2%UQR D V
SRPRFRX ãSHFLiOQHKRPDJQHWLFNpKR GUåLDNX0HUDQLH EROR Y\NRQiYDQp Y GYRFK
VNXSLQiFK&HONRYRERORPHUDQp]GYRFKVWDQRYtVN
3ULPHUDQtGDQHMä'PHWyGRX]iPHUQHMSULDPN\VD]DþDORVPHUDQtPQDNRĐDML








QLYHOiFLH ]R VWUHGX NGH VD XUþLOR SUHYêãHQLHPHG]L Y]ĢDåQêPERGRPD NDåGêP
ERGRPQDNRĐDMQLFLä'





6SUDFRYDQLH QDPHUDQêFK GiW ] PHUDQLD GDQHM ä' SULHVWRURYRX SROiUQRX
PHWyGRXEROREGREQêDNRSULVSUDFRYDQt~GDMRY]PHUDQLDä'6$.2%UQRDV
3UHGYVWXSRPGiWGRYêSRþWXVDVSUDFRYDODXSUDYLO]iSLVQtN]PHUDQLD=iSLVQtN
ÄVXURYêFK³ GiW ] SUtVWURMD MH XYHGHQê Y HOHNWURQLFNHM SUtORKH þ  0HUDQp
KRUL]RQWiOQHVPHU\EROLRSUDYHQpRNROLPDþQ~FK\EXDPHUDQp]HQLWRYpXKO\EROL






NWRUp VD SRWRP QD VHED WUDQVIRUPRYDOL $NR W\S WUDQVIRUPiFLH EROD SRXåLWi
]KRGQRVWQi WUDQVIRUPiFLD 7iWR WUDQVIRUPiFLD EROD Y\NRQDQi PHWyGRX 01â
Y VRIWZDUL *520$ Y 3R WUDQVIRUPiFLt V~UDGQtF GR MHGQRWQpKR ORNiOQHKR
V~UDGQLFRYpKR V\VWpPX ERO Y\NRQDQê YêSRþHW VPHURYêFK D YêãNRYêFK RGFKêORN
DUR]FKRGXNRĐDMQtF
9êVOHGQp KRGQRW\ GRVLDKQXWêFK VPHURYêFK D YêãNRYêFK RGFKêORN
DUR]FKRGRYNRĐDMQtFV~XYHGHQpYSUtORKH,WDEXĐNDþ,
6SUDFRYDQLH QDPHUDQêFK ~GDMRY ] PHUDQLD GDQHM ä' PHWyGRX ]iPHUQHM
SULDPN\ERORY\NRQDQpYVRIWZDUL06(;&(/+RGQRW\VPHURYêFKRGFKêORN
EROL ]QiPH D ]D]QDPHQiYDQp SULDPR SUL PHUDQt Y WHUpQH = PHUDQêFK ~GDMRY
YêãNRYpKRPHUDQLD ä' JHRPHWULFNRX QLYHOiFLRX VD Y\SRþtWDOL YêãN\ MHGQRWOLYêFK
ERGRYQDNRĐDMQLFLD]QLFKVDY\SRþtWDOLMHGQRWOLYpYêãNRYpRGFKêON\NDåGpKRERGX
=UR]GLHOXKRGQ{WþtWDQLDSRþLDWNXDNRQFDPHUDþVNpKRSiVPDVDY\SRþtWDOL






















JHRPHWULFNpKR SDUDPHWUX Gi Y\SRþtWDĢ YêVOHGQi SRåDGRYDQi SUHVQRVĢ XUþHQLD
JHRPHWULFNêFKSDUDPHWURYDWRSRGĐDY]ĢDKX









1iVOHGQH EROR SRWUHEQp ]KRGQRWLĢ D SRV~GLĢ þL QDPL XUþHQp VPHURYp
D YêãNRYp RGFKêON\ D UR]FKRG\ NRĐDMQtF PHUDQHM ä' V~ XUþHQp V GRVWDWRþQRX
SUHVQRVĢRX UHVS MH SRWUHEQp SRURYQDĢ LFK PHG]Qp KRGQRW\ V SRåDGRYDQêPL
PHG]QêPLKRGQRWDPLSUHGDQ~ä'3RURYQDQLHWêFKWRKRGQ{WMHXYHGHQpYWDEXĐNH
















































PHWyG EROL Y\EUDQp D UHDOL]RYDQp QDMSRXåtYDQHMãLH GYH PHWyG\ PHUDQLD QD




UêFKOD D SUHVQi PHWyGD XUþRYDQLD SULHVWRURYêFK Y]ĢDKRY ä' þR MH ]UHMPp DM
] UR]ERUX SUHVQRVWL D WHVWRYDQLD PHUDþVNêFK SRP{FRN 5R]FKRG\ NRĐDMQtF SUL







Y WHMWRGLSORPRYHMSUiFL ULHãHQiQDNRĐNRä']DPHUDQi WRXWRPHWyGRXPiNUiWNX
GĎåNXFFDPDSUHWRP{åHPHW~WRSUHVQRVĢ]UR]ERUHSUHVQRVWL]DQHGEDĢ
3ULHVWRURYi SROiUQD PHWyGD EROD ]YROHQi DNR ćDOãLD PHWyGD NWRUi EROD
SRXåLWiQD]DPHUDQLHRERFK]DGDQêFKä' -HM SRXåLWLH MH YSUD[L UR]ãtUHQpD MH
SRXåLWHĐQiKODYQHWDPNGHPHWyGD]iPHUQHMSULDPN\MHQHSRVWDþXM~FDWHGDQDä'
VRãLURNêPUR]FKRGRPä'YRYHĐNHMYêãNHDOHERQDä'VYHĐNRXGĎåNRX
3UL YRĐEH D SRXåLWt RERFK PHWyG PHUDQLD JHRPHWULFNêFK SDUDPHWURY





= GRVLDKQXWêFK YêVOHGNRY XUþHQLD JHRPHWULFNêFK SDUDPHWURY ]DGDQêFK
åHULDYRYêFKGUiKMHYLGLWHĐQpMDVQpåHSRXåLWLHRERFKPHWyGPHUDQLDYSUD[LWHGD
PHWyG\ ]iPHUQHM SULDPN\ D SULHVWRURYHM SROiUQHMPHWyG\ MH YêKRGQp ] KĐDGLVND
SUHVQRVWL EH]SHþQRVWL UêFKORVWL LFK SRXåLWLD D VSUDFRYDQLD QDPHUDQêFK ~GDMRY






























>@ ýHVNê VYD] JHRGHWĤ D NDUWRJUDIĤ $NWXiOQt SUREOpP\ ,QåHQêUVNp
*HRGp]LHVERUQtNSĜHGQiãHN3UDKD
>@ .\ULQRYLþ $XWRPDWL]RYDQp PHUDQLH JHRPHWULFNêFK SDUDPHWURY




>@ ý61 (1  ±  ± 3URYiGČQt RFHORYêFK NRQVWUXNFt D KOLQtNRYêFK
NRQVWUXNFt þiVW  ± 7HFKQLFNp SRåDGDYN\ QD RFHORYp NRQVWUXNFH
ýHVNêQRUPDOL]DþQtLQVWLWXW3UDKD
>@ ý61 ,62  ±  ± *HRPHWULFNi SĜHVQRVW YH YêVWDYEČ þiVW  ±
HOHNWURQLFNp GiONRPČU\ GR  P ýHVNê QRUPDOL]DþQt LQVWLWXW 3UDKD

>@ 0LFKDOþiN,QåLQLHUVND*HRGp]LD69â7%UDWLVODYD
>@ 9RUHO %U\FKWD +iQHN 3URFKi]ND ,QåHQêUVNi JHRGp]LH ± 1iYRG\ NH
FYLþHQtPý987IDNXOWDVWDYHEQt3UDKD,6%1





>@ ,62  ±  ± &UDQHV ± 7ROHUDQFHV IRU ZKHHOV DQG WUDYHO DQG
WUDYHUVLQJWUDFNV±3DUW*HQHUDO
>@ 3HWUiã-HĜiERYiGUiKDPRVWRYpKRMHĜiEX%UQR
>@ .DãSDU 0DWČMtþNRYi0HWRGD ]iPČUQp SĜtPN\ V Y\XåLWtP ODVHURYpKR
]DĜt]HQt*HRGHWLFNêDNDUWRJUDILFNêRE]RUþ
>@ ýHVNê ~ĜDG JHRGHWLFNê D NDUWRJUDILFNê0HWRGLFNêQiYRGSURXUþRYiQt
SURVWRURYêFKY]WDKĤMHĜiERYêFKGUDK3UDKD






































%2=3  ± %H]SHþQRVĢD2FKUDQD=GUDYLDSUL3UiFL
01   ± 0HWRGLFNê1iYRG
7/66  ± 7HUHVWULFNp/DVHURYp6NHQRYDFLH6\VWpP\
330   ± 3ULHVWRURYi3ROiUQD0HWyGD
806   ± 8QLYHU]iOQD0HUDFLD6WDQLFD
ä'   ± äHULDYRYi'UiKD
01â   ± 0HWyGD1DMPHQãtFKâWYRUFRY
*3   ± *HRPHWULFNp3DUDPHWUH


















































































































7DEXĐND  ± 5R]GHOHQLH]GYtKDFtFK]DULDGHQt
7DEXĐND$ ± 9êSRþHWF\NOLFNHMFK\E\7DEXĐNDPHUDQêFK~GDMRYD
































7DEXĐND,  ± 6~UDGQLFHERGRYä')$67987YORNiOQRPVV
7DEXĐND,  ± 6PHURYpDYêãNRYpKRGQRW\RGFKêORNä'±.RĐDM%
7DEXĐND,  ± 6PHURYpDYêãNRYpKRGQRW\RGFKêORNä'±.RĐDM$
7DEXĐND,  ± 5R]FKRG\NRĐDMQtFä'
7DEXĐND,  ± +RGQRW\Y]GLDOHQRVWtGRUD]RY
7DEXĐND,  ± 9\URYQDQLH]iPHUQHMSULDPN\ä'QDNRĐDML%RSUDYD
DYêSRþHWVPHURYêFKRGFKêORN
7DEXĐND,  ± 9êVOHGQêYêSRþHWVPHURYêFKDYêãNRYêFKRGFKêORN
DUR]FKRGRYNRĐDMQtFä')$67987
7DEXĐND,  ± 3UHVQRVĢXUþHQLDJHRPHWULFNêFKSDUDPHWURYä'




















































































     ;<=7UDQVY
(OHNWURQLFNiSUtORKDþ± =iSLVQtNPHUDQêFKGiW]PHUDQLD=Ć)$67987
SULHVWRURYRXSROiUQRXPHWyGRX
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